Enhanced cellular uptake of a TAT-conjugated peptide inhibitor targeting the polo-box domain of polo-like kinase 1.
In the last decade, drug delivery systems using biologically active molecules for cellular uptake of therapeutic targets have been studied for application and testing in clinical trials. For instance, the transactivator of transcription (TAT) peptide, or cell-penetrating peptide, was shown to deliver a variety of cargoes, including proteins, peptides, and nucleic acids. Polo-like kinase 1 (Plk1) plays key roles in the regulation of cell cycle events (e.g., mitotic progression). Plk1 was also shown to be activated and highly expressed in proliferating cells such as tumor cells. Amongst these phosphopeptides, Pro-Leu-His-Ser-p-Thr (PLHSpT), which is the minimal sequence for polo-box domain (PBD) binding, was shown to have an inhibitory effect and to induce apoptotic cell death. However, the phosphopeptide showed low cell membrane penetration. Thus, in our study, we synthesized Plk1 inhibitor TAT-PLHSpT to improve agent internalization into cells. TAT-PLHSpT was shown to internalize into the nucleus. The conjugation of TAT with PLHSpT inhibited cancer cell growth and survival. Moreover, it showed an increase in cellular uptake and inhibition of Plk1 kinase activity. Further studies are needed for biological evaluation of the new peptide in tumor-bearing animal models (in vivo). Our results prove that TAT-PLHSpT is a good candidate for specific PBD binding of Plk1 as a therapeutic agent for humans.